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Corollary 3. For the existence of a unique positive solution of the problem (15), (21) it is
necessary and sufficient that the real parts of the eigenvalues of the matrix (pik)ni,k=1 be negative.
Corollary 4. For the existence of a unique positive solution of the problem (16), (22) it is
necessary and sufficient that the matrix H = (hik)ni,k=1 satisfy the inequality (13).
Remark 2. In the conditions of Theorem 2 and its corollaries, the functions qi (i = 1, . . . , n)
may have singularities of arbitrary order in the second argument. For example, in (14), (15) and
(16) we may assume that
qi(t, x) = qi1(t)x−µi1 + qi2(t) exp(x−µi2) (i = 1, . . . , n),
where µi1 > 0, µi2 > 0 (i = 1, . . . , n), and qik : [a, b] → R+ (i = 1, . . . , n; k = 1, 2) are
continuous functions such that qi1(t) + qi2(t) 6≡ 0 (i = 1, . . . , n).
Acknowledgement. Supported by the Shota Rustaveli National Science Foundation (Project
#FR/317/5–101/12).
Refrences
1. De Coster C., Habets P. Two-point boundary value problems: lower and upper solutions / Mathema-
tics in Science and Engineering, 205. Elsevier B.V., Amsterdam, 2006.
2. Kiguradze I. T. Boundary value problems for systems of ordinary differential equations. (Russian)
Translated in J. Soviet Math. 1988. V. 43, No. 2. P. 2259–2339. Itogi Nauki i Tekhniki, Current problems in
mathematics. Newest results, Vol. 30 (Russian), P. 3–103, 204, Akad. Nauk SSSR, Vsesoyuz. Inst. Nauchn.
i Tekhn. Inform., Moscow, 1987.
3. Kiguradze I. A priori estimates of solutions of nonlinear boundary value problems for singular
in phase variables higher order differential inequalities and systems of differential inequalities // Mem.
Differential Equations Math. Phys. 2014. V. 63. P. 105–121.
4. Kiguradze I., Sokhadze Z. Positive solutions of periodic type boundary value problems for first order
singular functional differential equations // Georgian Math. J. 2014. V. 21, No. 3. P. 303–311.
5. Krasnosel’skiˇı M.A. Displacement operators along trajectories of differential equations. (Russian)
Izdat. “Nauka”, Moscow, 1966.
6. Rach ‌unkova´ I., Staneˇk S., Tvrdy´ M. Solvability of nonlinear singular problems for ordinary diffe-
rential equations // Contemporary Mathematics and Its Applications, 5. Hindawi Publishing Corporation,
New York, 2008.
MIRONENKO REFLECTING FUNCTION AND EQUIVALENCE
OF DIFFERENTIAL SYSTEMS
Zx. Zhou
University Yangzhou, Yangzhou, China
zhengxinzhou@hotmail.com
Theorem. Let F (t, x) be Mironenko reflecting function [1, 2] of the differential system x˙ =
= X(t, x) and ∆(t, x) be a solution of the system ∆t + ∆xX(t, x) − Xx(t, x)∆ = µ∆, where
µ(t, x) is a scalar function, for which µ(−t, F (t, x)) + µ(t, x) ≡ 0. Then for every scalar odd
function α(t) system x˙ = X(t, x) + α(t)∆(t, x) has the same reflecting function F (t, x).
This theorem generalizes the theorem of V.V. Mironenko [3].
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